Introduction
Osteomyelitis is a chronic debilitating illness requiring a combination of long term medical and surgical treatment. The most commonly implicated organisms are gram positive cocci like Staphylococcus aureus (1) . Atypical organisms can be suspected in immunodeficient patients or those not responding to the initial choice of antimicrobials. Idiopathic CD4 lymphocytopenia (ICL) is defined as CD4 count below 300 cells/uL on two occasions 3 months apart (2) . In a review published in 2013, 259 cases of ICL were reported between 1989 and 2012 (3) . Infections with nontuberculous mycobacteria (NTM) and fungi are far more common in ICL than in immunocompetent individuals (3) . Mycobacterium abscessus is a rare cause of osteomyelitis with only few reported cases in the published literature (4) . Similarly, bone mucormycosis is an extremely rare entity with
Summary
A 26-year-old male patient presented with features suggestive of osteomyelitis involving the entire left femur, hip joint and knee joint. Culture from the debrided tissue grew Acinetobacter spp. and he was treated with sensitivity based antibiotics but the symptoms did not resolve. The synovial biopsy showed multinucleated giant cells and acid fast bacilli on Ziehl Neelsen stain. Cartridge based nucleic acid amplification test (GeneXpert) was negative. The Mycobacteria growth indicator tube culture was found to be positive for Mycobacterium abscessus. The patient was wheel chair bound when he presented to our hospital in October 2015 with persistent pain in left hip and knee joint and multiple discharging sinuses over the lateral aspect of thigh and knee. On examination, his left hip and knee joint were swollen and tender with partial restriction in range of movement. Multiple discharging sinuses were present in the left hip and knee joints. Complete haemogram, routine blood chemistry and chest X-ray were within normal limits. Tuberculin sensitivity testing was positive. Bone scan showed chronic osteomyelitis involving the entire left femur. A debridement of hip and knee joint was done. A cavity was seen in the greater trochanter and lateral condyle of femur intraoperatively. The patient underwent multiple debridements and received multiple intravenous antibiotics along with anti-tubercular therapy (ATT) for two months. Repeat bone scan showed partial response. A diagnosis of chronic osteomyelitis refractory to sensitivity based antibiotics and ATT was made. The following possibilities were kept for the etiology: Non tuberculous Mycobacteria (NTM), multi-drug resistant tuberculosis (MDR TB), deep seated bacterial infection and fungal infection. The discharge from the sinuses were sent for bacterial and fungal culture, both of which turned out to be sterile. HBsAg, Anti HCV and HIV serology were nonreactive. Urine and Blood culture were sterile. Histopathological examination of the debrided tissue showed multinucleated giant cells. Both AFB and Gene Xpert were negative this time. 
Discussion
Osteomyelitis is primarily caused by haematogenous spread or direct inoculation of microorganisms (1) . In this patient, the initial infection was likely due to haematogenous spread, considering his immunodeficient status and no prior history of trauma. The latter infections may have been nosocomial. The diagnosis of osteomyelitis is primarily dependent on radiological modalities. Although, Magnetic Resonance Imaging (MRI) and Bone scan have high sensitivity and specificity for diagnosis, the most accurate method for diagnosing and excluding osteomyelitis is FDG PET (6,7). The treatment of long bone osteomyelitis can be staged according to the Cierny Mader system (8) . According to this system, our patient was categorized as Stage 4 diffuse osteomyelitis. The treatment for stage 4 is a combination of antibiotics and surgical debridement.
In recent years, there has been an increase in gram negative bacilli causing osteomyelitis. These are mostly associated with nosocomial transmission and are very difficult to treat because of antimicrobial resistance (9) . There are very few reports of Acinetobacter spp. causing osteomyelitis. It has also been suggested based on animal model studies and case series that Acinetobacter spp. has a limited role in development of chronic osteomyelitis (10) . So, in patients with nonresolving chronic osteomyelitis where Acinetobacter spp. grew in culture, possibility of other infections should still be entertained. NTM is a rare cause of osteomyelitis but they are more commonly seen in immunosuppressed individuals. They should be suspected when ZN staining is positive and Gene Xpert is negative. Culture is essential for the final diagnosis. It is essential to differentiate NTM from MTB complex as it does not respond to conventional ATT. Patients with high suspicion of tuberculosis who do not respond to conventional ATT are often presumptively diagnosed as MDR TB. Comprehensive data from Indian settings are lacking but the isolation rates ranges from 0.7 to 34% (11) (12) (13) . In a study from 1998 to 2011, 29 patients were diagnosed with musculoskeletal NTM infection (4). The treatment for NTM osteomyelitis is complicated requiring surgical debridement and long term chemotherapy (14) . It is important to identify the NTM up to species level as the management is considerably different for different species. The regimen that is classically used for M. abscessus is clarithromycin or azithromycin, amikacin and imipenem or cefoxitin (15) . Even though, according to American thoracic society, this regimen is standard for treatment of M. abscessus, we also added rifabutin considering the patient was sick. Rifabutin was chosen considering its bactericidal activity, cost, availability and relatively fewer side effects (16) . Linezolid could also be added to the primary regimen as it has shown to have good in-vitro activity against M. abscessus (500 mg BD oral) and rifabutin (300 mg OD). In October 2016, a repeat FDG PET was performed which showed no resolution ( Figure 1B) . Clarithromycin was replaced with azithromycin. A girdle stone arthroplasty was performed and an antibiotic impregnated nail (2 gm tobramycin into 40 g of cement.) was inserted intramedullary into the femur. The goal of this surgery was to decrease the disease load, to provide high dose of antibiotics locally, excision of sinus tracts and to get a tissue sample for further investigations. Although, the tissue was negative for bacterial and mycobacterial cultures, KOH turned out to be positive for aseptate hyphae suggestive of mucormycosis ( Figure 2 ). Liposomal amphotericin B (300 mg IV OD) was started. Since the patient was having a multitude of different infections, the patient was evaluated for immunodeficiency. HIV ELISA and HIV RNA were negative. His T cell markers were as follows: CD4+ (20.8%), CD8+ (70.8%) and CD4:CD8 (0.3). Absolute CD4+ count was 113 cells/mm 3 (Normal range: 500-1,500 cells/mm 3 ). Serum immunoglobulin levels were normal. Natural Killer (NK) cell activity was normal. The frequency of monocytes expressing the MSMD markers (Mendelian Susceptibility to Mycobacterial diseases) were in normal limits. A final diagnosis of NTM osteomyelitis with secondary Acinetobacter spp. infection with secondary mucormycosis in a case of primary isolated CD4 lymphocytopenia was made. The patient was discharged in January, 2017 with the following medications: amikacin (500 mg intramuscular OD), rifabutin (300 mg oral OD), azithromycin (500 mg oral OD), trimethoprim-sulfamethoxazole (160 mg/800 mg oral OD) and posaconazole (200 mg oral QID). A follow up in April 2017 showed marked resolution of symptoms. There was partial return in the range of movement in hip and knee joints. A repeat PET scan showed considerable resolution ( Figure 1C) . A repeat CD4 count which was repeated after 6 months of initial count was 240 cells/mm but we did not add it because long term therapy with linezolid has been associated with high frequency of side effects like myelosuppression and neuropathy. Also, considering a high prevalence of multidrug resistant tuberculosis in India, linezolid is usually kept as a reserve drug. We shifted our patient to azithromycin, when there was inadequate clinical response to the clarithromycin based regimen. Mycobacterium abscessus is one of the organisms where clarithromycin is known to induce resistance by the expression of erm (erythromycin resistance methylase) proteins. In comparison, azithromycin causes reduced induction of erm expression (17). There was no discernible change in the status of disease even after switching over to azithromycin. This was the reason he was planned for girdle stone arthroplasty. We used bone cement (PMMA) mixed with tobramycin. To successfully mix antibiotic with cement, the antibiotic has to be heat stable and hydrophilic. Vancomycin, gentamycin, tobramycin, erythromycin and daptomycin have been successfully tried. Using this technique, the antibiotic reaches 10-200 times of the usual bactericidal concentration. There is a sustained release of antibiotics lasting up to four weeks. Those bacteria which do not respond to high serum concentration of antibiotics may respond to this technique due to sustained high concentration of antibiotics at the target site (18) . The tissue samples taken during the procedure showed aseptate hyphae. Bone mucormycosis, also a rare entity, is a progressively destructive disease with poor prognosis. The mode of infection is primarily by direct inoculation (trauma or surgery). The mucormycosis in our case was likely to be nosocomially acquired as the patient had multiple post-operative wounds. Bone mucormycosis in general, requires extensive debridement as amphotericin B alone is often not enough. Bone infections due to NTM and Mucormycetes are uncommon entities and are mostly seen in the immunodeficient population. Our patient was found to have idiopathic CD4 lymphocytopenia. Studies have shown that tuberculosis itself can cause transient CD4 lymphocytopenia (19) . Such a type of lymphocytopenia would improve with anti-tubercular therapy. In our patient, although there was improvement in the CD4 count when it was repeated it did not go beyond 300 cells/uL. We hypothesized that the patient had initial infection with NTM because the patient had granulomas in the initial synovial biopsy. Also, NTM osteomyelitis is established by haematogenous route while bone infection due to Acinetobacter spp. and mucormycosis are mostly described in post-operative nosocomial settings. As mentioned above, Acinetobacter spp. has not been conclusively shown as a sole significant cause of osteomyelitis.
The patient was doing well at the follow-up with significant improvement in functional status. In a tertiary care government centre of a resource limited country with an exceedingly heavy load of poor patients, we were only able to effectively manage the case because of the untiring efforts of the administration, who allowed us to keep the patient admitted for more than a year and provided the expensive investigations and drugs free of cost. Also, the support provided to the treating physicians by the diagnosticians who gave the clues about microbial etiology and the orthopaedicians who performed multiple surgeries was invaluable. In such intractactable cases requiring a multimodality approach, active participation from different specialities is warranted for alleviation of long term morbidity and possible mortality.
To conclude, in patients with suspected immunodeficiency, possibility of rare infections should always be kept in mind. Also, multiple infections are far more common in immunodeficient individuals and therefore, they should be searched and managed aggressively. The management in these patients, especially in those with bone infections require proper teamwork between diagnosticians, surgeons and physicians.
